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ANTERIOR BOW-LEGS 
WALLACE BLANCHARD, M. D., F. A. C. S., CHICAGO, ILL. 


Assistant Clinical Professor in Surgery (Orthopedic), Rush Medi- 
cal College; Orthopedic Surgeon to the Home for Destitute 
Crippled Children, the University Hospital and the 
Country Home for Convalescent Children, 

Prince Crossing, Illinois. 


The literature of rachitic deformities of the legs in children, 
has not presented a case of extreme anterior bent tibias exhibit- 
ing a shortening of 10 cm. that has been corrected with a re- 
storation to full length of the leg. After correcting many cases 
of anterior bent and shortened tibias with a lengthening of from 
2.5 em. to 10 cm. I feel justified in reporting upon them. Next 
to the correction of the deformity the patient that is dwarfed by 
anterior bent tibias prizes the restoration to normal stature. An- 
terior bent tibias so frequently complicate knock-knees and bow- 
legs that they cannot well be considered separately and occasion- 
ally these three deformities are so intermingled that it is a ques- 
tion which predominates. 

Anterior bent tibia is seldom exclusively an anterior deform- 
ity except in the earliest stage for the reason that as the deform- 
ity progresses it usually goes to one side or other in the direction 
of the least resistance. 

The most frequent type of anterior bent tibia is well shown 
in Fig. 1 (case 1.). The right tibia has a bend directly to the 
front and the left tibia has an out bend just as marked as its an- 
terior bend. It will be seen that the apices of both deformity 
bends are close to the ankle joints. The fracturing bar of the 
Grattan osteoclast was placed against the outside of the legs and 
on a level with the apices of the deforming bends of the tibias. 
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After the lateral fracturing has been made complete the legs 
were straightened by manual force, causing the opening of tri- 
angular spaces in the posterior tibial shafts and the legs were 
fixed in plaster of Paris. The tendo Achilles of both legs had 
been previously tenotomized to permit of 2.5 cm. of lengthening. 
Six weeks later the patient, Fig. 2 (case 1.) was walking with 
symmetrical and perfectly functionating legs. 

Occasionally the deformity of rachitic anterior bent tibia is 
so extreme in a child of from five to ten years of age that the 
distance from the heel to the posterior knee articulation is short- 
ened over one half, making it evident that if a correction could 
be immediately accomplished it would destroy the vitality of the 
leg. 

Fig. 3 (case 2.) shows a boy ten years of age with viciously 
deforming rachitic anterior and lateral bent tibias with all the . 


Fic. 1 (case 1)—Boy aged 5 years’ Fic. 2 (case 2)—Six weeks after 
with anterior bent tibias of the correction by rapid osteoclasis 
usual type. and with a lengthening of 2.5 cm. 
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ankle and foot articulations deranged. The roentgenogram of 
the case, Fig. 4, shows the extent of the anterior bends in the 
tibias and fibulas and also the shortening of the legs. In this 
case the legs were straightened and lengthened 2.5 cm. at a time 
without in the least endangering the vitality of the parts. Four 
osteoclases were done at different levels and three or four months 
apart. Each lengthening of the tibia was accompanied by a sim- 
ple transverse tenotomy of the tendo Achilles to permit of its 
lengthening to a corresponding degree. ‘the other fibrous tis- 
sues as well as the arteries and nerves stretched without any un- 
pleasant symptoms. Six weeks after each osteoclasis the plaster 
of Paris was removed and the 2.5 cm. of gap in the tendo Achil- 
les was found to be filled with connective tissue and the tendon 
was practically reproduced. 

Ample experience shows that three or four lengthenings of 
the tendo Achilles by simple division leaves its’strength unim- 
paired. Experience also shows that the nerves and arteries do 
not suffer in the least from 10 cm. of lengthening if done 2.5 cm. 
at a time and three or four months apart. Fig. 5 shows case 2 
after four osteoclases with accompanying tenotomies of the tendo 
Achilles in each leg resulting in functionally perfect legs with 10 
cm. of lengthening. 

Nearly half the cases of badly deforming knock-knees are 
accompanied by more or less pronounced anterior bends in the 
tibias. In the correction of the knock-knees by supracondyloid 
osteoclasis the direction of the tibias is so changed that in fully 
two-thirds of the cases the accompanying bent tibias are so 
nearly neutralized as to be practically obliterated. This is very 
well shown in Fig. 6 and 7 (case 3.) before and six weeks after 
bloodless supracondyloid osteoclasis and redressement. 

In about every seventh case of knock-knees with accompany- 
ing anterior bent tibias the correction of the knock-knees only 
accentuates the anterior bent tibias making necessary a separate 
osteoclasis and redressement for their correction. 

Occasionally mild anterior bends in the tibias accompany 
badly deforming bow-legs that are automatically corrected with 
the correction of the dominating deformities by bloodless osteo- 
clases. Such a case of pronounced bow-legs with mild anterior 
bent tibias is shown in Fig. 8. In this case the picture shows 
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the anterior tibias but poorly because the patient faces directly 
to the front. The same case is shown in Fig. 9 six weeks after 
correction of both the pronounced bow-legs and the mild anterior 
bent tibias by the one operation on each leg of bloodless osteo- 
clasis. Frequently when the three deformities of rachitic bow- 
leg, knock-knee and anterior bent tibias are intermingled in the 
same leg the correction of two of the deformities automatically 
corrects the third. 

Non-unions after accidental or spontaneous fractures that 
are so frequently seen in the fragile bones of acute rickets are 
a constant warning against doing either an osteoclasis or oste- 
otomy until eburnation is complete. 


Fic. 6 (case 3)—Boy aged 6 years FG. 7 (case 3)—Six weeks after 


with pronounced knock knees ac- _ rapid bloodless supracondyloid 
companied by mild anterior bent osteoclasis and showing that the 
tibias. This picture was taken to correction of the knock-knees has 
show the dominating deformity, neutralized the anterior bent 
and the anterior bent tibias are tibias. 


shown but poorly. 
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Dr. Robert W. Lovett’s' rules for the roentgenographic dif- 
ferential diagnosis of the three stages of rickets should never be 
neglected. In the acute stage, the roentgenogram shows the 
epiphyses of the tibia clouded and blurred and with the ends of 
the diaphyses presenting a frayed out appearance. In the sub- 
acute stage the shadows begin to clear. With eburnation the 
normal roentgenographic clearness and regularity of outline re- 
turns and not until then should any corrective operation be 
attempted. 

For several years at the Home for Destitute Crippled Chil- 
dren, Chicago, in addition to cleanliness and fresh air we have 
directed the following diet for our house and out cases. 


Fic. 8 (case 4)—Boy aged 6 years Fic. 9 (case 4)—Six weeks after 


with pronounced bow-legs accom- correction by rapid bloodless os- 
panying mild anterior bent tibias. teoclasis of the bow-legs and an- 
This picture was taken to show terior bent tibias by the one op- 
the dominating deformity and the eration. 

anterior bent tibias are shown 

but poorly. 


i1Lovett, Robert W.: Section on Orthopedic Surgery, A. M. A. 1915. 
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“Rachitic Diet. Orange juice, piece of broiled fat bacon, 
cereals with cream, rich milk, eggs, scraped or pressed beef juice, 
bread with much butter, phosphorized cod liver oil, one teaspoon 
at meals, vegetables. No tea or coffee.” 

With the cure of rickets the bones usually eburnate quite sud- 
denly and frequently become harder and firmer than normal bone. 


Non-unions following osteotomy are of frequent occurrence 
and are undoubtedly due to the interruption of bone continuity by 
the chisel and filling of the open space by extraneous materials. I 
have never had a non-union following osteoclasis and the only one 
I have known to occur was in the hands of a careful operator and 
it antedated Lovett’s rule for determining eburnation or it would 
not have happened. 

The fear has been expressed that when used to correct de- 
formities close to joints “The osteoclast may slip over the end of 
the bone and injure the joint.” 

In twenty years of experience I have never seen a joint en- 
dangered by use of the Grattan osteoclast. 

In Fig. 1 (case 1) the deformities will be seen to be very 
close to the lower ends of the tibias and the osteoclases were done 
as close to the ankle joints as one could desire to do osteotomies. 
In Fig. 6 (case 3) the supracondyloid osteoclases were done quite 
close to the condyles. In neither of these cases were the joints 
in the least danger. 

Slow osteoclasis is dangerous and not over eight seconds 
should be taken for the fracturing of a bone in the osteoclast. 
A primary consideration in the end-result of any operation is 
the effect on the mental condition of the patient and the -readers 
attention is called to the dejected look of each patient before 
operation and the self-confident poise of each cured case. 
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CONGENITAL SYPHILITIC EPIPHYSITIS IN 
ADOLESCENCE 


BY E. J. GAENSLEN, M. D., F. A. C. S. AND WM. THALHIMER, M. D., 
MILWAUKEE, WIS. 


This condition is usually described as occurring only during 
the first months of infancy. Whether congenital syphilitic lesions 
of any description may occur later in childhood, particularly in 
adolescence, when there have been no symptoms of syphilis in 
early life, is regarded by some writers as a contested point. The 
statement will probably go unchallenged that many cases of bone 
and joint syphilis are not recognized. Wile of Ann Arbor believes 
that many cases of syphilis are mistaken for tuberculosis and sub- 
jected to operation. 


The great difference of opinion as to the frequency of syphilitic 
bone and joint lesions is in itself an indication that our knowledge 
of the subject is still very incomplete. Every addition to the lit- 
erature, therefore, throwing light on the problems involved would 
appear to be in order. The following case of congenital syphilitic 
epiphysitis in adolesence is reported because of the difficulty in 
diagnosis and because of the opportunity afforded for study of the 
pathology of the lesion. 


In July, 1918, a white male age 13, presented himself com- 
plaining of pain in the region of the left hip and lameness following 
a fall while roller-skating. An abstract of the records is as fol- 
lows: Family and personal history negative except for a mild 
febrile attack three months previously, with pain in the left lower 
extremity. Examination showed moderate weakness in muscles of 
entire left thigh and leg with left foot in slight equinus. There was 
also moderate atrophy, circumference of thigh and leg being one- 
half inch less than of normal right. The left leg was one half inch 
shorter than the right. Both knee and ankle reflexes were absen*. 
These findings were regarded as evidence of a previous mild attack 
of infantile paralysis. The weakness in the thigh and leg was very 
decided, more than would be accounted for by the slight atrophy. 
It gave a distinct impression of paralysis. It must be admitted, 
however, that while the weakness was perhaps more marked in 
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the quadriceps extensor and anterior leg muscles, as shown by 
slight foot drop, it was more generalized than that seen in the usual 
type of infantile paralysis. The one-half inch shortening in the 
leg could not well be regarded as the result of so mild and so recent 
an attack, and was considered a peculiarity rather than an ab- 
normality. The condition was, therefore, regarded as infantile 
paralysis, and usual measures instituted for restoration of muscle 
power. Gradual improvement followed without other treatment, 
but the patient’s general condition remained rather below par. No 
X-rays were taken at this time. One year later the patient returned 
with pain in the left hip and slight general indisposition. Exami- 
nation showed tenderness over the left trochanter, slight limitation 
of motion in flexion, rotation inward and outward, other hip mo- 
tions remaining normal. Temperature ranged between 99 and 100. 
Examination otherwise entirely negative. X-rays taken at this 
time, July 1919, showed the trochanter rather flattened with dif- 
fuse areas of rarefaction scattered throughout it and the adjacent 
portion of the femoral shaft. The epiphyseal line could not be 
made out, though it was still visible on the sound side. There was 
slight evidence of periosteal thickening of the shaft below the tro- 
chanter. Wassermann test was negative. Blood count was as 
follows: 


Polymorph. Eosinophiles 2 


Based on clinical and X-ray findings a diagnosis of some low- 
grade infection still confined to the trochanter was made and opera- 
tion advised to avoid extension to the joint. 


On July 29, 1919, an incision was made over the trochanter, 
the latter cut through with broad chisel and reflected upward. The 
cut section of the bone presented a very interesting and unusual 
appearance. 


The cancellous bone appeared to be fairly normal, but scat- 
tered throughout the section were large and small irregular areas 
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of cartilage. The nature of the condition was entirely obscure, but 
tuberculosis or low-grade pyogenic infection was at once excluded. 
A liberal section was removed for study, and the cartilaginous 
areas were removed with curette and the trochanter sutured back 
in place and wound closed. A large plaster spica was applied. 
Bacteriological cultures from the bone chips removed were nega- 
tive. 

Wound healing proceeded normally, but patient was rather 
restless, and sleep was more or less disturbed in spite of adequate 
fixation. Temperature continued between 99 and 100 for several 


Fie. 1. Thickened Periosteum, showing obliterating endarteritis in two 
arteries. 


weeks, then returned to normal, the patient’s general condition im- 
proved. The hip motions in the course of several months returned 
to practically normal. The pathological findings, gross and micro- 
scopic, did not help to clear the situation at the time. It was not 
until a return of previous symptoms about eight months later that 
further study of the case, especially of the later X-rays, made the 
diagnosis of syphilis convincing. A second Wassermann test at 
Columbia Hospital proved to be 4 plus. The previous test was 
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made outside the Hospital. On further inquiry a history of syphi- 
lis in the father several years before patient’s birth was obtained, 
also a history of several miscarriages in the mother. 


It is interesting from the standpoint of diagnosis that a re- 
port of this case and submission of microscopic slides to two 
pathologists of national reputation did not help us to make the 
diagnosis in this case. The points which did assist in finally dis- 
covering the nature of the lesion were the periosteal thickening 
along the shaft of the femur, the recurrence of symptoms in three 


Fic. 2. Thickened Periosteum, and irregular subperiosteal cortical bone. 


more or less definite attacks during the 15 months the patient was 
under observation, the restlessness at night in spite of adequate 
fixation, and lastly the prompt and complete disappearance of pain 
on placing patient on anti-syphilitic treatment. 


In the light of the later findings in this case there may be a 
legitimate question as to the correctness in assuming a mild at- 
tack of infantile paralysis to explain the weakness and atrophy in 
thigh and leg as well as the slight foot drop and absent knee re- 
flexes. Parrot has described a syphilitic pseudoparalysis associ- 
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ated with severe epiphysitis and separation of epiphysis. Whether 
milder grades of syphilitic epiphysitis may be associated with 
symptoms simulating paralysis the writers were unable to deter- 
mine from the literature. 


GROSS DESCRIPTION 


Specimen consists of 7 or 8 large and small pieces of bone 
which are flattened and have rather smooth surfaces as though re- 
moved by a chisel. They vary in size, the largest measuring 
about .2 by .5 cm. by 2 cm. A few of them are covered by 
periosteum, and some of them, at one edge, show fairly firm corti- 
cal bone, 2 or 3 mm. in thickness. The remainder is cancellous in 
structure. This cancellous structure, however, is not made up 


Fic. 3. Riotous admixture of (A) cartilage; (B) excessive degree of cal- 
careous deposit in cartilage; (C) osteogenesis; (D) new formed bone, 
and (E) old bone. 
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entirely of bone, and is even more irregular than ordinary cancel- 
lous bone. Scattered throughout the cancellous bone is a very ir- 
regular architecture of smooth glistening material which has the 
gross appearance of cartilage. In places this is accumulated into 
fairly large areas about a centimeter in width and somewhat more 
than a cm. in length. These accumulations, however, are not iso- 
lated, but have ramifying from them strands of similar glistening 
material, all of which form a most irregular inter-lacing and 
sponge-like net work, so that there is at least as much, if not more, 
of this cartilage-like tissue present than there is cancellous bone. 


Fic. 4. Riotous admixture of cartilage, and bone at an irregular situation 
of osteogenesis, with attempt at epiphyseal line formation at (F). 


MICROSCOPICAL DESCRIPTION ~ 


Many sections were cut from the various fragments and 
stained by hemotoxylin and eosin and iron hemotoxylin and eosin. 
The sections show the various constituents of bone growth at an 
epiphyseal line, but the various elements are extremely irregularly 
placed, showing none of the regular arrangement of these tissues, as 
found in a normal epiphyseal line where bone growth is occurring. 
The amount of cartilage present is about twice as much as that of 
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bone. All the cartilage is hyaline in type with all of the characteris- 
tics of very young cartilage such as is found in embryonic cartilag- 
inous bones. The cartilage cells are extremely irregular in their dis- 
tribution, some of them close together, some of them far apart. 
They are also most irregular in size, varying from very small ones 
to extremely large ones. All of the cartilaginous areas are in con- 
tact with young cancellous bone, and in the midst of some of the 
large areas of cartilage are what appear to be islands of young, ac- 
tively growing bone. This appearance of islands may be caused by 


Fic. 5. Island of bone developing in midst of fairly normal cartilage. 


strands of growing bone having been cut at right angles. The bony 
trabeculae are more irregular and tortuous than in normal cancel- 
lous bone and are made up entirely of young bone, as determined by 
the size and staining reaction of the lacunar cells and surrounding 
bone matrix. The bone, however, does not appear to be all of 
the same age. In the central parts of the trabeculae there is in 
some places an imperfect lamellar arrangement, the lacunar cells 
being smaller and more regular in relationship to one another and 
the bone matrix has more of the staining reaction of adult bone. 
Most of the trabeculae, however, show at their periphery a cover- 
ing of clear-cut and apparently actively growing osteoblasts, some- 
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times piled up into several layers. Between the osteoblasts and the 
more completely developed bone is found in most situations ex- 
tremely young bone with large lacunar cells very irregularly ar- 
ranged in the matrix, which is somewhat blue staining, in contra- 
distinction to the pink staining of the more adult bone. At many 
such situations there is present in the adjacent cartilage a greater 
amount of calcarous deposit than in normal cartilage undergoing 
ossification. At great numbers of situations, where new bone is 
being laid down, along the edge of cartilage, or within an area of 


Fic. 6. Slightly atypical cancellous bone with large marrow spaces. 


cartilage, there is found the picture of normal transition of car- 
tilage into bone formation. In many places this similarity is so 
exact that the cartilage cells are found lined up in front of the area 
of bone growth to exactly duplicate the arrangement of cartilage in 
an epiphyseal line. The cartilage cells here are arranged in col- 
umns vertical to the advancing line of bone growth and are also 
much larger than normal cartilage cells. The trabeculae of bone 
in their irregular arrangement circumscribe large and small ir- 
regular areas. These areas correspond to marrow spaces and con- 
tain all of the usual constituents of true marrow. The structure 
of this marrow, however, is not the same in all spaces. In some 
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spaces it is extremely cellular, the cells being those of hematopoietic 
marrow. In other spaces it is mainly fatty marrow and there are 
spaces showing all grades of admixture of these two. In some 
spaces connective tissue stroma is much more prominent than in 
normal marrow, although in no space is it sufficiently prominent or 
old to be considered an area of fibrosis. As mentioned above, most 
of the trabeculae are covered by a layer of ¢ells which in some 
places are several cells in thickness, made up of typical osteoclasts. 
At no place is dead bone found, that is, bone with empty lacunar 


Fic. 7. Trabeculae of bone with well formed (old) bone at center (G); and 
very young bone at periphery (H). 


spaces, and also, at no place is found definite bone absorption by 
means of osteoclasts, although certain areas are suggestive of this. 

One section was made of a fragment covered by periosteum. The 
periosteum shows a marked degree of thickening and the structure 
is much denser than normal. Many blood vessels are present and 
a moderate number of them show a marked thickening of the walls, 
especially of the intima, amounting in some almost to a completely 
obliterating endarteritis. The surface in contact with bone is very 
irregular. The bone which is present here is not a thick layer of 
dense cortical bone but is made up of irregular narrow pieces of 
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trabeculae. The bone immediately in contact with the periosteum 
is young bone but in places shades rather abruptly into older bone. 
Trabeculae of bone are next found a short distance away from the 
periosteum, some of which are made up practically entirely of 
young bone, others of older bone at the center and young bone of 
the periphery. In the center of some of these trabeculae are found 
irregular areas of what looks like degenerating bone. 


DISCUSSION OF THE PATHOLOGICAL FINDINGS 


This lesion in the greater trochanter of the femur we believe 
to be a manifestation of congenital syphilis. The findings on which 
we base this opinion are as follows: 

1. The predominance of cartilage and the riotous appearance 
of the process of osteogenesis. 

2. The lack of completion of bone formation. 

3. The excess of calcium deposit in the cartilage which is in 
apposition with the areas of bone formation. 

4. The obliterating endarteritis in the thickened periosteum. 

Stains for spirochetae could not be made beeause the process 
of decalcification which was necessary prevented the use of methods 
for staining spirochetae. ; 

It is believed that the lesion reported corresponds to descrip- 
tions of epiphyseal lesions of congenital syphilis given in the litera- 
ture, such as in Kaufman’s Text Book of Special Pathology. The 
lesions described there were present in the new born and in infants. 
So far as we know this lesion has never been described in older in- 
dividuals. 
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CRITICAL COMMENTS ON A PALER ENTITLED “ASTRAGA- 
LECTOMY IN PARALYTIC FEET” 


BY ROYAL WHITMAN, M. D., NEW YORK 


To the Editor: 


I have read with much interest Dr. Sever’s paper entitled, 
“Removal of the Astragalus in Paralytic Feet7.” As I was 
absent when the paper was presented at the last meeting of The 
Orthopaedic Association, these remarks may be considered as a 
belated contribution to the discussion. 

Astragalectomy and backward displacement of the foot is 
first recorded in the report of The Hospital for the Ruptured 
and Crippled for 1897. Since then more than 1,000 of the opera- 
tions have been performed at this institution. The opportunity 
therefore, for observation of late results and for analysis of the 
factors that determine relative success or failure has been excep- 
tional. 

The operation was originally designed for paralytic calcaneus, 
of advanced degree, often combined with valgus. The transplan- 
tation of the peroneal muscles to the tendo Achillis was indicated 
therefore, to remove a distorting force and to supply a direct 
pull upon the depressed heel.* In this class it is of functional 
value, but in the less advanced cases in childhood, the transplan- 
tation is omitted because it predisposes to inversion of the foot. 
The latest application of the operation is in the treatment of 
young children, as soon as the diagnosis of irreparable paralysis 
of the calf muscle is established, in order to check the rapid and 
progressive atrophy of the foot, by restoring the resistance nec- 
essary for normal locomotion. 

The operation is based on pure mechanics and if it is prop- 
erly performed, the result, in older subjects, whose tissues are 
stable, is practically assured. 

In the treatment of young children, however, supervision is 
of great importance, particularly the adjustment of the shoe. In 


+Dr. J. W. Sever, Boston, Journal of the American Medical Association, Oct. 
30, 1920. 

The paper referred to is similar to but not the same as that read at the 
American Orthopedic Association.—Editor. 
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some cases there is a tendency toward varus, especially if the 
deformity was originally of this type. It is caused usually by 
the unbalanced action of the tibialis anticus or posticus, so that 
transplantation of one or both muscles may be required to sup- 
plement the original procedure. 


In recent years the operation has been applied to other 
forms of paralytic deformity, even for equinus, as illustrated 
by Dr. Sever’s report. I have found it most serviceable in re- 
establishing stability, particularly resistance to dorsal flexion, 
thus enabling the patient to lock the knee, as an essential to ef- 
fective transplantation of the biceps, and in the larger class of 
extreme and extensive paralysis of the lower extremities in which 
deformities of the feet are the chief cause of the discomforts of 
brace wearing. 


In this broader application, the degree of relative success 
can be estimated only by its effects in carrying out the particu- 
lar purpose for which it was undertaken. 


Dr. Sever makes one statement with which I most emphat- 
ically disagree. “No preoperative condition, so far as deform- 
ity is concerned, can determine what the postoperative condition 
is likely to be.” 


As has been stated this operation is based on simple me- 
chanics. By removal of the astragalus, one removes the center 
of lateral motion and lateral instability. By displacing the foot 
backward, one reduces adverse leverage and implants the malleoli 
on its basic structure, so that dorsal flexion may be checked by 
impact of the scaphoid with the tibia. If unbalanced muscles 
tend to induce deformity, they are transplanted as a supple- 
mentary part of the operation. 


Movement is controlled except in plantar flexion. Thus 
the deformity “likely” to occur is equinus and if this is not re- 
strained, the tendency of the dependent foot is toward varus. 


In older subjects a moderate degree of equinus, in compen- 
sation for a shortened limb is not necessarily undesirable, if a 
properly balanced shoe, which equalizes pressure on the sole can 
be provided. But in childhood this tendency should be checked 
by methodical daily stretching, in which the parents are in- 
structed. 
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I would here emphasize the point that the “Whitman” opera- 
tion was designed for paralytic calcaneus, for which in my opin- 
ion it is the only effective remedy. 

From this standpoint Dr. Sever’s material may be examined: 

There were 207 operations, of which but 52 were for de- 
formities of the calcaneus type. In 91 cases, the deformity was 
simple equinus or in combination with lateral deformity, and in 
69 of these the Gastrocnemius muscle was in fair or good condi- 
tion. In 29 the case was one of varus or valgus, and in 15 the 
foot was flail. 

But 80 of the total number of cases appear in the table of 
“Comparison of preoperative and postoperative deformity.” 

23 were of the calcaneus type and in 10 of these there was 
recurrence of the original deformity. Thus in 45% of the cases, 
failure was complete and it may be ascribed with certainty to in- 
sufficient backward displacement of the foot. In 6 of the re- 
mainder, varus was present, which implies partial failure. This 
in my experience is explained either by imperfect operative 
technique or by unbalanced muscular action indicating transplan- 
tation, or by neglect of after care. 

Dr. Sever refers to stiff feet, as if stiffness were a character- 
istic effect of the operation and it appears that in 52 cases there 
was practical fixation at the ankle joint. 

The purpose of the operation, as performed for calcaneus, is 
to restore lateral stability and to check dorsal flexion at a right 
angle, but a range of plantar flexion of from 10 to 20 degrees 
is retained. This is of great advantage since it permits an eleva- 
tion of the heel in compensation for shortening, and directs the 
weight forward, thus stimulating the development of the atro- 
phied fore foot. 

If there is a tendency toward varus, it is checked by thick- 
ening the outer border of the sole and heel of the shoe and by 
methodical manipulation. If greater restraint of the ankle mo- 
tion is desired as for flail foot a groove may be cut at the cal- 
caneo cuboid junction in which the denuded malleolus is em- 
bedded. But, “stiff ankles” are, in my experience, rare. 

I shall not attempt to analyze the miscellaneous cases pre- 
sented in the paper for obvious reasons. With some of Dr. Severs’ 
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conclusions I can agree, for example that the extent and distribu- 
tion of the paralysis must necessarily limit the usefulness of a local 
operation. And, that astragalectomy is rarely indicated for sim- 
ple varus or valgus, at least, as a primary operation. I should sug- 
gest also that one should not apply this operation in the treatment 
of equinus with an active gastrocnemius muscle, except for the pur- 
pose of restraining lateral distortion when it is proposed to utilize 
plantar flexion to compensate for a shortened limb; for unless it is 
prevented, the recurrence of equinus is not “likely” but certain. 

There is a practical consideration which is of great im- 
portance in the more general application of the operation, 
namely, that older patients whenever possible, discard apparatus 
irrespective of its aesthetic influence on the gait. For the at- 
tainment of this ambition a stable foot is the primary essential. 

In the first decade of its history, the operation, in its limited 
application, was performed almost exclusively by myself, but dur- 
ing the last five years the yearly average has been approximately 
100, performed for a variety of conditions, and by many sur- 
geons, including House Officers. The observation of the results 
of this more general application of the operation shows that they 
vary in fair proportion with the experience and skill of the 
operator. 

I conclude therefore, that success is determined 

1. By the selection of cases, in the sense that the purpose 
of the operation is clearly defined; whether it be to free the pa- 
tient from support, or merely to lessen his burden and discom- 
forts. 

2. By the understanding of the mechanical principles on 
which the operation is based, and by exactitude of operative 
technique in applying them. 

3. By appreciation of the type of recurrent deformity to 
which the character of the paralytic disability predisposes and 
of the means by which it may be checked or remedied in its in- 
ception, which implies of course, efficient after care. 

In each of these particulars the treatment at the Children’s 
Hospital, as described by Dr. Sever, as far as one may judge from 
. the report, in the light of one’s own experience, leaves much to be 
desired. 

It may be that an operation designed for paralysis of the 
gastrocnemius is often indicated even when this muscle is active, 
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as in the 69 cases (33% of the entire number) recorded but such a 
novel application of the procedure should receive separate analysis. 
Furthermore, cases in which because of defective technique, the 
principles of the operation have not been applied should be ex- 
cluded from consideration altogether. From the scientific stand- 
point the chief value of such investigations is to bring to light er- 
rors of omission and commission that may be avoided in the future 
by those who made them. I cannot agree therefore with Dr. 
Sever, that “we may well rest content with these results until simi- 
lar figures and results are available for comparison.” How can 
the surgeons of The Children’s Hospital rest content when their 
records state that in 15 of the 54 cases in which a note is made, the 
backward displacement of the foot was insufficient, and when the 
statistics indicate clearly that in the treatment of calcaneus this 
percentage of admitted error was far exceeded? 

As the originator of this operation, and indirectly responsible 
therefore, for the results, I feel that it is my duty to offer this, 
which I trust may be considered constructive criticism. 
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THE TREATMENT OF FRACTURES 
BY H. WINNETT ORR, M. D., F. A. C. S., LINCOLN, NEBRASKA 


Read before the Annual Meeting American Orthopedic 
Association, Toronto, Canada. 


Our methods for the treatment of fractures show a marked 
recent tendency toward further demoralization by the populariza- 
tion of methods which in reality or by implication shorten the 
period or impair the efficiency of immobilization. 

In the time of Mr. Abernethy, a hundred years ago, fractures 
of the femur, especially of the neck, were considered to be treated 
in a satisfactory manner if the patient were kept upon his injured 
side in a feather-bed. If non-union followed, Mr. Abernethy said, 
“The people will say we did everything we possibly could have 
done, and that it was the nature of the case never to get well.” 

Since that time many expedients of treatment and various 
kinds of apparatus have been placed before the profession for the 
treatment of leg and femur fractures. It is in an effort to arrive 
at some conclusions regarding the value of these methods and de- 
vices that the following paper is presented. 

In a statistical table of fractures in the London hospitals for 
thirty five years femur and leg fractures constituted more than 
half of all hospital fracture cases. In the American Text Book of 
Surgery published in 1894, the statement is made that the reduc- 
tion of fractures “should be made as completely and as promptly 
as circumstances will permit, having regard to the condition of 
the patient and of the limb. If there are severe associated injuries 
and the shock is great, it is well to wait for reaction, and mean- 
while to immobilize the parts in partial reduction with simple 
dressings; if the limb is greatly swollen it may be impossible to 
restore it to its full length without causing dangerous pressure. 
An anaesthetic may be required to overcome the opposition of the 
muscles; and in the case of a fracture near to or involving a joint, 
anesthesia is doubly valuable, both to recognize the details of the 
fracture and to facilitate the complete and accurate readjustment 
of the parts.” 

For dressings, the above text-book objects to any circular 
bandages being employed. It suggests wooden splints for lateral 
support and recommends fracture boxes, Volkman’s splint, wire 
gauze, moulded splints, plaster of Paris, Buck’s extension, Smith’s 
anterior splint, Hodgen’s splint, and various modifications of these 
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devices. Under the heading of delayed or non-union this text book 
speaks as follows: 

“A gratifying number of successes in fractures of the leg and 
thigh have been obtained by the use of orthopedic splints. In a 
number of cases of delayed union of the leg, union has gradually 
become complete while the patient was using the limb under the 
protection of a suitable splint; it is thought that the slight irrita- 
tion caused by bearing the weight upon the limb favors ossifica- 
tion.” 

Bone transplantation and metal plates had not been intro- 
duced and amputation was suggested to rid the patient of a useless 
extremity in which non-union had occurred. 

In “Surgical Diseases of Children” by Samuel W. Kelly, 1914, 
fracture of the shaft of the femur is treated by “Bandaging the 
thighs together with a folded towel between the knees or straight 
strips of binder’s board applied around the limb and retained by 
adhesive straps and a bandage.” It is said, also, that “perfect re- 
sults are also obtained by simple straight splints from the waist 
to the ankle.” 

While it is true that such perfect results have been obtained, 
one knows that many of the deformities in legs and thighs of older 
children are due to just such careless methods in the treatment of 
fracture in infants and young children. Dr. Kelly, in this book, in 
one sentence, says that, “Binder’s board or a whittled wooden splint 
may be used in fracture of the leg;’ and then in the next sentence 
that “Ready-made splints seldom fit.” The latter teaching is ex- 
cellent. 

One of the points which it is desired to emphasize in this paper 
is that in general, similar methods should be used for fractures in 
children as in adults. At any rate the same principles must be ob- 
served. 

In one of the more recent works, “Medical and Surgical Ther- 
apy” edited by Sir Alfred Keogh and published by D. Appleton and 
Co. there are extensive articles on fractures presumed to record 
our conclusions from the fracture surgery of the war. This 
volume, which will probably be extensively used represents prac- 
tically only the conclusions of the French. 

Personally the writer of this paper finds much in the writings 
of Dr. Leriche with which to agree. Unfortunately, however, the 


| 

iV 

| 
| 

i 
= 


TREATMENT OF FRACTURES 25 


plaster of Paris technique—almost his sole resort—will be under- 
stood by but few and will confuse many. 

There is one excellent feature in the work of Dr. Leriche. He 
adopts plaster of Paris and discusses no other forms of mechanical 
treatment or apparatus. Mechanical principles demanding restora- 
tion of normal relationships and immobilization are complied with 
but only by the use of plaster of Paris as a fixative. 

In observing patients in which attempts to secure similar re- 
sults have been made with the ordinary splints, especially the 
ready-made splints, with either weight and pully traction or no 
traction at all, one must conclude that only those fairly accurate in 
the use of plaster of Paris should attempt to follow the teachings 
of Leriche. 

A recent text book evincing unusual care is that of Warbasse, 
published by Saunders and Co. The first of the three volumes is 
devoted largely to diseases of bones and joints. The article on frac- 
tures remarks by way of preface, “The immediate treatment of 
fractures is based upon two fundamental principles—the correc- 
tion of deformity and the holding of the fragments in normal appo- 
sition until they grow together.” 

Warbasse expands in detail upon the methods for immediate 
reduction and fixation. He says that plaster of Paris is the most 
valuable of the materials used for splinting. There is a careful 
description of plaster of Paris technique (pp. 477-478) and much 
could be gained by combining his work with that of Leriche for ap- 
plication to the treatment of all fractures. Unfortunately War- 
basse falls into the common error of proceeding directly from this 
most useful of all methods to various others less easy to under- 
stand and more difficult to use. Various wire frame and suspen- 
sion devices are described going as far back as to the time of 
Volkman. 

The writer of this paper is willing to go so far as to say that 
as a matter of practice it is quite wrong to teach any longer the 
methods of treatment for leg and thigh fractures as given by War- 
basse on pages 486-7, 490, 491, -2, -4, -9, and 500. 

From hundreds of observations upon these and various other 
modifications of such treatment it has been emphatically shown 
that neither immobilization nor satisfactory traction can regularly 
be obtained by these methods.’ To copy these methods from one 
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text book to another as has been done for a number of years is to 
carry into the whole treatment of fractures an amount of confusion 
which leads not only to a lack of standard methods of treatment 
but to a failure to secure anything like a uniformly high standard 
in the way of results. 

The Thomas hip splint which should be used in nearly all 
fractures of the leg and femur is not described in Warbasse’s book 
at all. The Thomas splint described by him on page 586 is a pos- 
terior hip splint which is not a traction splint at all and one which 
applies to joint conditions or to the late treatment of fractures only. 

Without unduly prolonging this paper by further argument, 
the writer wishes to put down these following conclusions which 
he believes to be fully justified by the military hospital experience 
of the recent war. 

First, There are two agencies of major importance in the 
treatment of fracture of the femur and the leg. These are the 
Thomas splint and plaster of Paris. 

Second, The less the Thomas splint is modified the more ef- 
ficient it is. 

Third, For fracture of the neck of the femur, as shown by Dr. 
Whitman, and for fracture of the leg below the knee, either open or 
closed, plaster of Paris is usually indicated. 

Fourth, For fracture of the shaft of the femur the Thomas trac- 
tion splint has shown itself to be far more useful both as an 
emergency splint and a splint for continuous treatment than any 
or all other mechanical devices heretofore recommended for the 


purpose. 

Fifth, Skeletal traction for fracture at the extreme lower end 
of either the femur or leg is a justifiable addition to the Thomas 
splint. 

Sixth, The Balkan frame and, in a few instances the Hodgen 
splint may be applied in extensive compound injuries to the thigh. 

Seventh, Mole-skin plaster or adhesive glue must be used for 
traction. This is better because it is intrinsic in the Thomas splint. 
In addition to this, elevation of the foot of the bed with the splint 
anchored at the lower end contributes to the traction and simplifies 
the wearing of the ring splint. 

Eighth, Elimination of Buck’s extension, Hodgen’s splint, 
weight and pulley traction, the Ruth Maxwell method, Volkman’s 
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sliding splint, the Liston splint, and similar and related methods 
from our text books would hasten the day of general adoption of 
the Thomas splint and tend toward the rapid improvement in ef- 
ficiency of treatment and the character of results in fracture of 
the thigh and leg. 

The attempt to provide numerous methods of splinting results 
in the present state of things, that it is the rare surgeon who is 
really proficient in the use of one. From having seen thousands of 
splinted fractures by many surgeons I can say that real immobili- 
zation of a fracture in a splint is seen only occasionally. And it is 
in this connection that I desire to make the principal point of my 
paper. 

Stiff joints and limited motion have regularly been blamed 
upon too thorough and too prolonged immobilization. If this were 
criticism of a method we might allow it to pass. It is however, in 
fact, an attempt to contradict the fundamental truth that rest is 
essential to healing. My own opinion is that the stiffness, excess 
callus, adhesions and ankylosis are all due to failure to adequately 
immobilize. Ideal immobilization from the beginning, would, I 
believe, regularly give us healing of joint injuries with a minimum 
of joint damage and with therefore, a minimum of ankylosis. 

Bony ankylosis of a joint is of course the result of joint pathol- 
ogy and quite as certainly any really damaged joint is further 
damaged by irritative movement before healing has occurred. 
Careful distinction must therefore, be made between an inflam- 
matory joint condition without destruction of the articular surface 
in which a joint may be moved and all other joint conditions in 
which with a different pathology a joint may be kept moving for 
a time but only at the expense of further injury and more certain 
subsequent bony fixation. 

I desire to comment finally upon the mobile joints exhibited so 
proudly as a result of early movement in fractures near the knee. 
It is my opinion that such knees treated by the method of Major 
Pearson and others move so well not because of early motion but 
in spite of it. The secret of the success of the method I believe, 
lies in the excellent splinting which secures, even with a moving 
knee, such good position and such perfect fixation of the fracture 
fragments. Certainly one sees regularly serious deformities and 
complete ankylosis in patients in whom with persistent efforts at 
knee motion the fracture itself has not been controlled. 


News Notes 


The Orthopedic hospital under construction at Gastonia, 
North Carolina, will be completed and ready for occupancy early 
in 1921. 


It is announced that Grove Park Inn at Asheville, North 
Carolina, will henceforth devote all profits to the establishment and 
maintenance of a hospital school for crippled children. 


Drs. Theodore C. Lyster, Eugene R. Lewis and Isaac H. Jones 
announce their offices at 1920 Orange Street, near Westlake Los 
Angeles. 


Dr. John W. O’Meara is in practice in orthopedic surgery at 
3 Linden Street, Worcester, Mass. 


At a meeting held December 3, 1920, the Pittsburgh Ortho- 
peedic Club was inaugurated with the following officers: Dr. Stew- 
art L. McCurdy, President; Dr. David Silver, Vice President; Dr. 
Eben W. Fiske, Secretary. Monthly meetings will be held. 
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Frepared by Dr. J. E. M. Thomson, Lincoln, Nebraska. 
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LATE RICKETS AND ITS RELATION TO CHRONIC DISEASES (Genu valgum and varum, 
Coxa valga and vara Osteochondritis coxae, Schlatter’s disease, Pes plano- 
valgus and kyphoscoliosis). By A. Fromme, Bruns Beitraege z. klin. Chi- 
rurgie. Bd 118. Heft 3. Seite 493. 1920. 


The article is the result of investigation upon 103 cases in the Surgical 
clinic of the Univ. of Goettingen. The chief complaint was pain, especially in 
the knees and feet. Among the objective findings were predominant: Hyper- 
trophy of the epiphyseal junction and flatfoot. The gait was unsteady appar- 
ently the result of muscular weakness. Tenderness on pressure upon the bones 
and in several instances metaphyseal enlargement which suggested Barlow’s 
cisease. The X-ray always revealed typical rachitic changes in the epiphysis 
and presented at times spontaneous fractures. 

The author explains the development of these deformities on the basis of 
a continuous trauma acting upon the zone of growth, i. e. the epiphysis. Genu 
valgum, Coxa vara and valga have developed from the simultaneous action of 
bedy weight and muscle pull; osteochondritis coxae or Perthes disease results 
from weight bearing upon the newly formed bone under the articular cartilage; 
Schlatter’s disease is the sequence of pull of the Quadriceps upon the tibial 
tubercle. In all cases the rachitic changes have altered the inherent strength 
of bone and epiphysis. Late rachitis is much more prevalent than commonly 
supposed. Therapeutically is advised a careful bloodless reduction cf the de- 
formity and general treatment.—A. Gottlieb, San Francisco, Calif. 


SomME DIFFICULTIES IN THE DIAGNOSIS OF OSTEOSARCOMA. By Robt. B. Cofield, M- 
D., Cincinnati. Jour. A, M. A., Vol. 75, No. 19, Nov. 6, 1920. 


As osteosarcoma’s primary origin is in the medulla or the periosteum of 
bone, as it is not confined to any particular age in life, and as it not infre- 
quently runs an irregular clinical course on account of the wide variation in its 
histological elements, its early recognization is extremely difficult. The fact that 
a deferred diagnosis not infrequently means the sacrifice of the patient’s life, 
while a mistaken diagnosis may result in the needless loss of the patient’s 
limb, brings to us the realization of the importance of a careful study of this 
problem. 

Since there are no pathognomonic symptoms or definite serologic reactions 
whereby we can recognize the early appearance of primary osteosarcoma, we 
are compelled to rely for a diagnosis on: (1) the clinical data; (2) roentgen- 
ray examinations, and (3) exploratory operation with macroscopic and micro- 
scopic examination of the pathological material. 
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The clinical course of osteosarcoma varies according to its origin and de- 
gree of malignancy, and whether it is of the medullary or periosteal variety. 
Medullary sarcoma appears in the long bones usually has its origin in the re- 
gion of the metaphysis, and soon takes on a rapid destructive effect, invading 
the shaft and breaking thru the cortex, where it is prone to involve the sur 
rounding tissues; the epiphyseal and joint cartilages are the most resistant 
barriers to its invasion. Pain, of a severe, boring character, is often the first 
indication of its presence; and on account of its proximity to the joint and the 
accompanying effusion which may appear in the articulation, the condition is 
often mistaken at first for an arthritis. Since the pain is neither increased nor 
relieved by fixation, the arthritis involvement can usually be ruled out. An ir- 
regular temperature with elevation to 99 or 100 F. occurs, especially in the 
’ rapic growing form. A leukocytosis may be present to some extent and some 
authorities believe that an eosinophilia is a sign of value in the diagnosis of 
this variety. The Bence-Jones protein reaction in the urine may be present. 
Since metastasis is disseminated thru the blood stream, involvement of the 
lymphatic glands does not occur until late in the disease, with the possible ex- 
ception of melanotic sarcoma. Metastatic deposits in the lungs may occur pro- 
ducing an irritating cough and the characteristic oval sarcomatous areas de- 
picted in the roentgenogram. Decalcifacation of bone at the seat of the lesion 
may result in a spontaneous fracture. The rapid growth of the neoplasm and 
the infiltration of the surrounding tissues cause pressure on the deep veins, 
resulting in an engorgement of the venous circulation in the overlying skin. 
Cachexia soon develops, the patient rapidly looses weight and life is rarely pro- 
longed longer than two years, in inoperable cases. 

Sarcoma of the spine is usually of the medullary variety and most fre- 
quently involves first the bodies of the vertebrae. The clinical characteristics 
are similar to those occurring elsewhere in the osseous system, with the ex- 
ception that here we soon encounter the formation of a gibbus from the crush- 
ing of the vertebral bodies by the superincumbent weight, and the rapid de- 
velopment of a paraplegia from the destructive invasion of the spinal cord. The 
examination of the spinal fluid may give a positive reaction in Lange’s gold 
test and the yellow color of the fluid may suggest the presence of a malignancy. 

The clinical picture of periosteal sarcoma varies but slightly from the mye- 
logenous variety. The pain which the patient experiences is not of the severe 
boring character, but more of an ache; the tumor mass, being external to the 
shaft of the bone, is more easily recognized, and the early invasion of the con- 
tinuous joint is more likely to occur. 

The roentgen-ray picture of central sarcoma of the long bones is one of 
irregular destruction, with little or no tendency toward new bone formation 
until the periosteum is involved or broken thru. The lesion is usually confined 
to one area, although multiple lesions are occasionally observed. Medullary 
sarcoma in the beginning may be confused with myeloma, cyst and osteomye- 
litis. Since they frequently have the same point of origin and are more or 
less destructive in character, it may require repeated roentgen-ray examinations 
to differentiate these conditions. In myeloma, the globular outline of the 
tumor is maintained during its expansion; the swelling shows little or no ten- 
dency to extend along the shaft or break thru its capsule and invade the sur- 
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rounding tissues and, when completely removed does not recur or produce meta- 
stisis; myeloma was formerly classified as a nonmalignant giant cell sarcoma 
and is probably the same condition described by Barrie under the title “chronic 
hemorrhagic osteomyelitis.” In cysts, the cell wall is usually sharply out- 
lined and clearly defined, and shows no tendency toward rapid expansion and 
invasion. 

In suppurative osteomyelitis the roentgen-ray findings are often not definite 
enough in the beginning to make a diagnosis; but as the disease progresses, 
the inflammatory redness of the skin appearing over the rapidly growing tumor 
would suggest a pus infection rather than malignancy. 

Sarcoma involving the spine may portray an expansile tumor of the ver- 
tebrae simulating a circumscribed abscess when viewed in the anteroposterior 
position; and at the same time a lateral view may reveal the crushing of the 
vertebral bodies, as seen in Pott’s disease. In other cases the extensive de- 
structions of the vertebrae accompanied by more or less hyperplasia of bone, 
may resemble syphilitic spondylitis. The severe pain, which is not relieved by 
fixation, the rapid invasion of the surrounding tissues and the early involve- 
ment of the spinal cord, with a resulting paraplegia, strongly suggest ma- 
lignancy. 

The roentgen-ray picture of periosteal sarcoma is more distinctive in char- 
acter, the new bone formation showing a trabeculation or spiculation at right 
angles with the shaft of the bone and presenting a smoky appearance. Early 
in its course it may be mistaken for osteoma, osteochondroma and myositis os- 
sificans. Osteoma and exostoses are readily recognized, as they are conical or 
pedunculated, and their sharp outline is continuous with the bone from which 
they arise. Osteochondroma, when growing from the epiphysis laterally, gives 
a rather typical appearance; when of central origin it is more confusing. 
Either form may at any time take on the characteristics of malignancy, indi- 
cated by rapid growth and destruction of the enveloping capsule. 

Myositis ossificans and ossifying hematoma, the latter occurring in sub- 
periosteal hemorrhage from injury or scurvy, show a definite bony border due 
to the deposit of calcium salts, and the bone is laid down parallel to the shaft 
rather than perpendicular, as seen in periosteal sarcoma. 

Clinical observations and roentgen-ray studies should not be continued over 
too long a time. When the clinical data and roentgen-ray examinations are 
not sufficiently distinctive to make a diagnosis an exploratory incision is justi- 
fied. If the presence of malignancy is established, operative measures, unless 
they are contraindicated, should be carried out at once.—Leo C. Donnelly, 


Detroit. 


RoOMOVAL OF THE ASTRAGULUS IN PARALYTIC FEET. RESULTS IN TWO HUNDRED 
AND SEVENTEEN CASES. By J. W. Sever, M. D., Boston. Jour. A. M. A., Vol. 
75, No. 18, Oct. 30, 1920. 
It seems wise and of distinct value to present end-results from clinics or 
individual operators, regardless of the nature of the results. New procedures 
often lead to a stampede cf operating by the advocated method, without knowl- 


| | 
| 


36 CURRENT ORTHOPAEDIC LITERATURE 


edge of end-results, and even old methods are often perpetuated indefinitely 
until one takes the trouble to see the end-results of such procedures, two, three, 
or five years later. 

The main object of this operation is to restore the symmetry and stabil- 
ity of the foot following paralytic distortions or relaxations. This report 
covers 195 cases. The operation has been performed on 217 feet in these cases 
by eight different surgeons, on feet varying from those completely paralyzed to 
those in which only one muscle was weak or gone. The object in all cases was 
to restore either symmetry or stability. It has failed to do this in many cases. 

It seemed a matter of interest and importance for any adequate study to 
determine the muscle power existing in these feet before operation. 

Under the classification good to fair are those feet in which muscles were: 
(a) normal; (b) good: when the muscle was strong enough to overcome grav- 
ity and some resistance, but was not quite of normal strength; (c) fair: when 
the muscle was able to overcome gravity and could perform part of the normal 
movement; (d) poor: when slight movement could be accomplished but gravity 
could not be overcome, and (e) gone: totally paralyzed; no perceptible con- 
traction. 

The persistence of power in the toe flexor group, with weakness or com- 
plete loss of power in the other groups, especially the toe extensors and the 
peroneals, leads in many cases to a postoperative varus associated with equinus 
of greater degree than was planned for at the time of operation. This de- 
formity is liable to increase and result in a foot no better than before, and 
in many cases worse than previous to operation. In the analysis of a large 
series of cases by Lovett, it has been shown that of all the foot muscles, the 
toe flexors are the least often involved and the least often totally paralyzed. 
The posterior tibial has played very little part in this deformity, for in con- 
nection with the anterior tibial, it has been the most frequently paralyzed, or 
affected to the point at which it could not function effectually. Even adequate 
backward displacement of the foot may lead to later troublesome varus with 
persistent toe flexion. It would be better to divide them at the time of opera- 
tion, for they act in the same way as they do in congenital club-foot, and tend 
constantly to increase the varus and equinus deformity. 

A foot, which, even if unstable at the ankle, allows weight bearing with the 
sole flat on the ground.is, other things being equal, better than a foot with a 
more. or less stiff ankle, with the forefoot in equinovarus, and weight bearing 
restricted to the ball of the foot or its outer border. 

In a number of. cases, transplantation of tendons has been made, namely, 
the peroneals have been carried forward and inserted into the mid-dorsum of 
the foot. In others, the peroneals have been divided and inserted into the os 
calcis after Whitman’s method. The author sees no especial reason why they 
were disturbed at all. If the operation was devised to correct a hollow foot, 
in this series it has in many times failed to do so. 

. Originally devised as a practical operation for a calcaneovalgus deformity 
to insure stability, the operation has of late years been used more and more to 
insure lateral stability of the foot for all paralytic conditions. This is alright 
perhaps so far as the foot goes, but there are other considerations to be taken 
into account in walking and weight bearing besides the foot alone. Rarely 
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does one see’ in a given case, supposedly in need of astragalectomy, the foot 
and lower leg alone affected. Many times the trunk, abdominal, gluteal and 
thigh muscles are paralyzed in a greater or less degree, all, of course, affecting 
the gait and function. Many times the feet and ankles are the least factors, 
and not at all the principal elements in the lack of ability to walk. 

An astragalectomy for a simple varus or valgus represented by a moderate 
lateral instability is not indicated. The indication is quite in the other di- 
rection in a flail foot, or a foot with only one muscle group left, in which there 
is persistent deformity in weight bearing, and inability to get the sole of the 
foot to the ground in weight bearing. With a complete flail leg and foot, the 
question is not at all clear that an increase shortening as a result of the re- 
moval of the astragalus, and a stiff ankle, are going to make very much actual 
difference in function, as a brace will always have to be worn. 

On the basis of a limp alone, the major part of the limp may not be due 
to the foot condition, as may be noted in the study of any series of cases, but 
may be due to weakness of any of the leg, hip or abdominal muscles. Follow- 
ing astragalectomies, the limp is practically no better except in those cases who 
had such good muscle power before operation that the operation should never 
have been performed, and where the ankle motion is nearly as good as that 
seen in a normal foot. Loss of ankle motion as expressed in an inability to 
plantar flex, either due to paralysis of the gastrocnemius, or as a result of an 
operative procedure, gives the same end-results so far as a limp goes. 

An analysis of the individual deformities before operation and after opera- 
tion shows that any type of variation is possible and that no preoperative con- 
dition, so far as the deformity goes can determine what the postoperative one 
is likely to be. 

As a result of this analysis of these cases, I feel that an astragalectomy 
is not an operation to be advised for any foot showing lateral instability as a 
result of the paralysis of one muscle group alone. The lateral instability of 
the ankle may be corrected, but more subsequent deformity may develop.’ It 
is as good an operation as any in feet that are flail, or those that have only 
one muscle group left. In the presence cf toe flexors, varus is likely to develop 
later and lead to a bad weight-bearing position. 

The best results were in feet that had good muscle power before operation, 
and where after operation there was good motion between the tibia and the os 
calcis, and good weight-bearing position of the foot. In the latter cases, the 
author beileves that it never should have been performed. It is not an opera- 
tion that will cure a limp or even improve one as a rule. 

It is not an operation to be advised lightly or invariably for foot de 
formities, but should be performed on older children in selected cases.—Leo 
C. Donnelly, Detroit. 


Ris GRAFTING OPERATIONS For THE REPAIR OF BONE DEFECTS AND THEIR END-RE- 
SULTS AT LETTCRMAN GENERAL HospiraL. L. Eloesser. Arch. Surg., 1920, 
Ixxii, 428. 

In bone grafting operations, the author selects the ribs as furnishing the 
best material for bone transplants. It was believed than a thin, highly viable, 
vascular graft, with soft cortex and a large amount of cancellous tissue produces 
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better results than a bone with thick, dense cortex and little or no cancellous 
tissue. Absorption of osseous tissue and deposits of permanent bone take place 
more rapidly in such a graft, thus permitting an earlier return of function to 
the limb. 

Gallie states that the processes of absorption outstrip those of replacement 
and therefore cancellous bone, such as rib, should not be used when the graft 
is to be placed under strain or when the gap to be bridged is wide and rapid 
absorption is not desired. 

The author’s series seems to show that the very tardiness with which mas- 
sive grafts are absorbed is a distinct advantage inasmuch as a thin, frail graft 
may be absorbed before the osteoblasts are prepared to lay their bony deposits 
on it. 

The practical advantages of the rib graft consist in the unlimited supply, 
its easy accessibility, its comparative tubular strength, its viability, and the 
short postoperative stay in bed. 

The technic of rib-grafting is not difficult being essentially the same as for 
any other graft. The front part of the fifth or sixth ribs is usually selected, as 
it is straightest. The rib is removed with its periosteum without opening the 
pleura, which although not dangerous, is best avoided. The rib is carefully 
dissected away from the muscles and pleura for one or two inches; it can then 
be snipped off by a curbed rib shears. The cut end is retracted outwards and 
the intercostal muscular attachment dissected as far back as necessary. A hole 
is then drilled through each end of the excised rib and the graft split longi- 
tudinally with an osteotome or stout knife. Kangaroo tendons are threaded 
through the holes in the graft and through the previously drilled holes in the 
ends of the fractures; they are then threaded around the entire bone with a 
ligature carrier tied securely. The split portions of the graft form a trough in 
which lie the ends of the fractured bone. The periosteum is sutured, the soft 
parts brought together, the skin closed, and the extremity encased in plaster. 

Variations in the application of the graft to different types of cases will 
readily suggest themselves. Fixation should be used for from ten to twelve 
weeks as Gallie as shown that two months is the average time at which ab- 
sorption is complete. 

In reporting his end-results, the author considers those operations suc- 
cessful in which firm union has taken place according to both x-ray and clini- 
cal evidence. The series includes twenty-two cases. Operations on seven of 
ten patients with radial defects were successes and three were partial failures. 
One ulnar defect, partially successful, refractured at operation. There were 
five patients with defects of both radius and ulna, one partial and four com- 
plete successes. All operations for humeral defects were failures. One defect 
of the tibia and jaw each was successfully repaired. Eleven patients had more 
or less suppuration following operation. Refracture occurred in seven, or al- 
most one-third of the twenty-two cases. The bone graft always broke in the 
middle, the end being united to the matrix bone. 

The author concludes that the rib-grafting is a feasible procedure and sur- 
vives very well even in the presence of suppuration. The grafts absorb rapidly 
and hypertrophy slowly. They are inferior to tibial grafts in the repair of 
large defects and in the ability to bear strain. Of twenty-two cases, three were 
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failures, thirteen were successes, and six were partial successes.—A. C. John- 
son, Rochester, Minnesota. 


TREATMENT OF COMMINUTED FRACTURES OF THE MANDIBLE. By H. A. Potts, M. D., 
Chicago. Jour. A. M. A., Vol. 75, No. 18, Oct. 30, 1920. 


The general plan of treatment of mandibular fractures must be kept in 
mind, namely, the reduction of all viable fragments and the retention of all 
teeth, if they are not detrimental to repair. Teeth should be kept in their 
normal occlusion and all bone fragments and osteogenic tissues in as nearly 
normal position as possible. Efficient drainage, as indicated either before or 
after reduction and retention, is all important, as these cases are almost in- 
variably infected. 

If the patient has been seen early and presents an open wound, all dead 
soft tissues and detached bone fragments and foreign bodies should be re- 
moved. Small attached fragments may be temporarily wired to larger ones 
or to a splint used to immobilize them. Circumferential wiring may be em- 
ployed to draw into place and retain larger fragments, the wire being passed 
around the bone and twisted over a splint. 

When the bone is badly comminuted, the parts may be molded and held 
more or less satisfactorily in place by modeling composition below the chin, at 
least until, by plastic exudate, the parts become a little more stable, when they 
may be better retained by another appliance. 

It is desirable when teeth and much bone have been lost, to hold the re- 
maining periosteum in its normal relationship as, in many cases, by regenera- 
tion of bone in its proper place, bone grafting may be facilitated or in some cases 
avoided. Fragments of teeth, fillings and roots should be sought for in the 
soft tissues, as many times they have been found quite distant from the site 
of fracture. Tooth roots exposed in the line of fracture should be removed, 
although at times they may be utilized temporarily for the retention of a frag- 
ment. Their retention may be at the expense of union, as they are frequently 
the sole cause of nonunion. 

Retarded union is often due to the presence of a devitalized tooth whose 
root, even though it may be some distance from the line of fracture, exhibits 
a restraining influence due, no doubt to bacteria or toxins retained within the 
canal; and in such a case the roentgenograms may be negative. 

At times we may be justified in retaining a large sequestrum involving 
the diameter cf the bone, provided the wound is draining freely and it is fre- 
quently irrigated in order that the periosteum may mold the new bone supply- 
ing the lost part. 

Potassium permanganate, 1:1,000 or even stronger, is one of the best medi- 
caments to control the fetid cdor, which is very marked in most of these cases. 
The use of the douche-can irrigator three or four times daily is essential, and 
the patient should have a supply of his own which he should use every hour 
as a mouth wash. 

In general, each case should be considered from three standpoints: (1) the 
restoration of bony jaw; (2) the restoration of mastication; (3) the cosmetic 
result.—Leo C. Donnelly, Detroit. 
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BONE AND Joint TUBERCULOSIS. By Dr. Scharff. Archiv. f. Orthopaed. und Un- 
fall-Chirurgie. XVIII Band. % Heft. 1920 Seite. 282. 


The treatment of bone and joint tuberculosis has in the last few years un- 
dergone various changes. The purely operative procedures, especially the joint 
resection, has been more and more abolished. Of all operations Albee’s has sur- 
vived the test and has proven useful and efficient in the hands of most ortho- 
pedic surgeons. Except the latter, no other extensive surgical procedures are 
practised; only puncture of the tuberculous abscesses and suppurating joints 
followed by injections of 5-10% lIodoformglyzerin or Iodoform-Humanol (hu- 
manfat) or Iodin-Iodoformglycerin is still advocated. 

The conservative treatment consisting of immobilisation of the affected ex- 
tremity in plaster of Paris splint or jacket for spinal tuberculosis is the therapy 
at present in vogue. Natural and artificial sunlight, and the specific tubercu- 
lins are extensively used and advocated by the various authorities of this sub- 
ject, in addition to the rest of the diseased parts. Of the specific treatment is 
mentioned the partial antigen of Much-Deyke and the Friedmann’s tuberculin. 
The latter has gained many adherents who have reported favorable results par- 
ticularly in the beginning stages of bone and joint tuberculosis. Much-Deyke 
partial antigen is used therapeutically and diagnostically; it is recommended 
particularly for the purpose of diagnosis in doubtful cases.—A. Gottlieb, San 
Francisco, Calif. 
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